Abstract. Let G be a finite group, H be a normal subgroup of prime index p. Let F be a field of either characteristic 0 or prime to |G|. Let η be an irreducible Frepresentation of H. If F is an algebraically closed field of characteristic either 0 or prime to |G|, then the induced representation η ↑ G H is either irreducible or a direct sum of p pairwise inequivalent irreducible representations. In this paper, we show that if F is not assumed algebraically closed field, then there are five possibilities in the decomposition of induced representation into irreducible representations.
Introduction
Let G be a finite group, and H be a normal subgroup of prime index p in G. Let F be a field of characteristic 0 or prime to |G| (not necessarily algebraically closed field). This paper is motivated by the problem: "Given an irreducible F-representation η of H, determine the irreducible sub-representations of the induced representation η ↑ G H induced from η". Let F be an algebraically closed field of characteristic either 0 or prime to |G|. We denote the set of conjugacy classes in G by C G and the set of irreducible representations of G by Ω G . For an element g in G, we denote by C G (g) the Gconjugacy class of g. Let H be normal subgroup of G. If h in H, let C H (h) denotes the H-conjugacy class of h. Then G starts acting on C H by conjugation. For h ∈ H, and g in G, the g-action on C H maps C H (h) onto C H (ghg −1 ). In fact, C G (h) is a union of the H-conjugacy classes C H (ghg −1 ) for all g in G. In the G-action on C H , H itself acts trivially so we have actually a G/H-action on C H ; the G-conjugacy leaves the complement G − H of H also invariant, and so G − H is also a union of certain G-conjugacy classes. It is well known that, for a finite group G, Ω G and C G contain the same number of elements, and these two sets are dual to each other. When H is a normal subgroup of G, then G also starts acting on Ω H by conjugation. Let η be in Ω H , and g in G. Then g · η(h) = η(ghg −1 ) is also a representation of H, which is conjugate representation conjugating by g in G. This action of G restricted to H is trivial, so we actually have the action of G/H. The following theorem (see [2] , Theorem 13.52) gives decomposition of η ↑ G H into irreducible sub-representations. We call this theorem 'index-p theorem'. Notations. We need some notations to state our theorem. Let G be a group, H a normal subgroup of index p, p a prime. Let F be a field of characteristic 0 or prime to |G|. LetF be the algebraic closure of F. Let Φ p (X) denotes the p-th cyclotomic polynomial over F. Let ζ p be a primitive p-th root of unity in
with f 0 (X) = X − 1 be the factorization into irreducibles over F. Let η be an irreducible F-representation of H. Then by Schur's theory (see [3] ) on group representations 
Therefore, if σ(e η i ) = e η j , then σ(λ i ) = λ j , and so there is an element γ in Gal(F/F) such that γ(µ i ) = µ j . So one can conclude that either
We use all the above notations to state our theorem. 
Preliminary Results
We now state the following lemma without proof, which is immediate from the definitions. 
